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;PREFACE-,:-' e -

The low p‘art:clpatlan of blac&s in the SEIEﬂtIfIC and technlcal
JDD markets ‘is clear. AltHough blacks represent 11 5% of the
total pbpulation (1975), less than 1% of all engmeers are black.
Current statistics also -indicate’ that ‘among the app%oxnmately
287 ,000 Ph.D's™in the national !abor forc:e there are approxi-

' rﬁately only 4,000 black Arrieru:ans with Ph.D's. There is only t:me‘A
black physu:nan for every 6,000 blacks, as contrasted with one
.~ white physician for every 640 of the population- While, whlte
“. scientists and engm’eers represent 16% of the fotal number of
white professional and technical workers, blagk scientists and

: ,‘ervgmeers represent 1.6% of the total numbér of black profés-

s:onaJ and ter::hmcal workers.-

. Although the need for manpower is_increasing, fewer black
- students are majoring in " dnd achmvmgﬁegrees in science and

mathematics, The number of black high school graduates with

prerequisities to enter college as stience and mathematics ma- )
jors is dec:reasmg more rapldly than the national average. Simul-
taneously, school systems are- decreasing their number of re-
' quired courses in science and mathematics for graduation. -

. The- low participation of blacks in the professional and ,
technical. job markets, coupled with thetdecliniﬁg number of
-black students enrolling in science an&ma@hematucs and the’
pro;ected growth in employment opportunities in these fields by .
1980, suggests that a major national efforfis needed to increase -
and redirect the flow of blacks into these areas. -7
This survey was designed to ujentufy and assess those factors
iWhIEh impact the decisions of black studems regarding the pur-
suit of careers in science and. matherﬁatn:s The specific ob-
jectives of the study were threefold: (1) to determine current pracx
tices in high schools, col]eges and science-related mdustnes
"which affect career choices; (2) to determine the attitudes ofhigh
school-seniors and cgﬂege freshmen toward science as an gctivie
"ty and scientists as«€areer models; and (3) to determine other in®
tervemng factors (e g. “student percéptlon of Ijus ability to control
his environment) which may affec:t a student’s choice of a

.:CIET]CE career. . .
. D N _/
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“_The. study sampled 200-high school studerds, 138 coliege =
freshmen, 30 high school counselors, 37 high sthool teachers,

-and 15 sciehce‘employers located ih.-a target area of four con--
sanguiheous cities in a southern state. The four cities-made up a

- major metropolitan area, which, prior ta school desegregation, -
had a strong-history of segregated public schools. This area also
had a historically black college, which had traditionally serviced

_ the.black education needs. of the area. S

Thg foar cities zand their respéctive #school districts
.represented the broadest number of students attending the col-
lege. More tham 60 percent of the-college’s student body were
graduates of the 21 feeder high schools in the four!school
districts. In addition to the suitability of the-public schools and ..
the college, the .area contained a manufacturing complex, a mili-~
tary base, a government research center, as well as numerous
health facilities and engineering, chemical and communication-
_type operations normally found in metropolitan areas. ’

" The summary, conglusions and recommendations presented”
~in this report primarily derived through the use of seven guestion-
_ naires and interview schedules specifically developed for the
"'_studyé All instruments were rigorously tested before inclusion in.
“the study. ' - -

 Because of the diversity of the measures taken, sewdsal non-
«parametric and parametric statistical techniques were used. For
xample, descriptive statistics were used to disblay data which
indicdted trends within.the responses of ‘various samples. The
"Pearson Product-Moment Correlation was used to analyze Epairs
of data for which correlational relationship were desirable. The
student t-test was used to measure differences between th
responses of science and ﬂ@ﬁ*SQiEﬁEEJ‘StUdEﬁtS. male SﬁS
. female students, and students attending predominantly black
-amid fion-predominantly black high schools. Chi-square was used
to show comparisons between proportions and within tables ot
. frequency counts. The .05 evel of confidence was established as
. an acceptable significance level. : - :

e j?TﬁeswéﬁvaHamplaééunder—:th%jaiﬁt@mérghipgme
Institute for Services to Education, a nonprofit research and
deveiopment corporation, and Norfolk State Coflege. An-advisory
committee, composed of nine persons working and living in the

_— 3
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o . . T . . y .
‘target area, was organized to work with the principal investigator
-in the execution of the study..Committee members were college

and_-high school science teachers, counselors and ad--

" ministrators who had worked closely with the communities and

were knowledgeable of the potential problems which were to-be
enépuntered'fjuring the course 'of the study. :
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This study sought té answer fundamental questions related to
(1) the availability of educational opportunities for minority’
- _students to learn about science careers; and (2) intervening fac-
_“tors which influence student career choices. Wlth regard to
these lsgues the findings ldentlfled shortcomings’in the systenr
from which the pool of future black scientists and engineers.is to
emerge. The fmdmgs also implied changes \;E‘rnc;h need to be
made in achieving parity for blacks in the sciences and science:
related occupational fields. . .

_Availability of Science Career Information

Although counselors and teachers showed,.general awa[eness

of expandmg career Dpportunmes for mlnorl{gs in the sciences,
K wareness was. primarily based on.the knowiedge of
: 'Mtwe actlonbrograms and recognition of a growing global
. awareness that the sciences, llkE many other employment areas

o cgrrectmg these defumts - : i

Ech@@l personnel felt most knowledgeable and most capable
of apprising students-of career opportunities in the health care
fields. Ironically, engineering and sciences other than’health and
health-related fields are the ones.which show the most glaring
absence of minorities and, consequently, are the ones in which
the greatest motivajing and recruiting efforts should be made. )

* Yet, counselors and teachers also felt that their general
knowledge of career ‘patterns in the sciences was lacking,
‘especially since this is an ever changing aréa in which new jobs
and emphases are opening up cohstaﬂhy Consequently, they
were.severely.limited in the type and amount of information they
could- pass on to students generally- and mmonty students
SpEGIflcally It is recommended: , .

t Itlés for rﬁmorltles in the sciences. Gorporatlans
ﬁzndatlor:s and other organizations which recognize the
dlspanty regarding blacks in the scientific fields should
stimulate redress in this area by funding or initiating acti-
vities {eg newsletters, wc)rkshc)a\ regional conferences)
dealgned to keep science teachers’and c@unselors abreast .

iy




of the_reward er blacks in the scientific helds as well as
iDecupat@nal dlrec‘.tions in such fields
H . = .

’The rrfam tl;l)lst q:sf all existing science awarene pragrams
excluding cufsqry activities such as displays and field trips,
-seemed geared toward-college students rathrer than high schoal..

'istudents For examle, most ‘science-related businesses and
agencies which participated in the study* were involved in,some
form of student-science awarenegss progrims with the local par-
’tlclpatmg s:cxllege Presentations to students and school person-
nel and the dlstnbutnon of literature to the schools represented
the main thrust of such éfforts. In more in- depth efforts many of
the industries had been involved in some form of work- study of

. caaperatwe educatlonal arrangements with collége studay
and a few had spcnsored lrltElTlSﬁlp programs for high sch oI

. students. : o . .

< r } s :

The small, local firms in the afea, however, were doing little, if
anything, to enhance science awareness among”high school
students; thus supperting the claims of high school personnel

-that ljttle mteractlcn existed between the science industry and
the public schools. Employer involvement in. school career
' education was rated as slight to nonexistent by the majority of -

f teachers and counselors. Wiat limjted cooperdtion existed bet-

ween employers and the pulic schpols was génerally initiated
by the schools themselves. For.the minority student, the most
hoped for and .immediate outcome seemed to be recruitment.
Since few companies recruited at the high schoal level and only
then for low-level, non-scientific positions, the most lucrative
© period for attracting students into scientific fields was left untap-
-ped. Where efforts were made to tap the high'school years.onlya _
small group of students hlghly intereated in the SCIEI‘ICES were.
made privy to such efforts. :

A similar pattern is evident at the CDHEQE level where the major .
emphasis on career information eccurs in the form of recruit-
ment diives and counsehﬁg sessions during the final years of
college. The freshman college student,-lik& the high school
senior, is left to fulfill the necessary graduatuo‘ requirements
through course work, without any major emphasis on career Op-
portunities. It is récommended:

Al
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B Thst ¢oordinated efforts be made to expose counselors

"I teachers and studerits to the full range of careers which ex:
:st in science. Efforts'aﬂ the part of science. industries Iacél

aﬂd are then self ervmg Influenhal organlzatnons such as

‘the National Academy of . Sc:ences and {(the Natiogal
St:|emze Feundation, should encourage and fgllitate coor-

chnatlt’:m of these efforts on-a regular basis so that the full

fa - .complement of science-related dccupations is repre;emed
\ ~ " through a combination of t:.cmtnbuhghs from sclence in;
_*.. dustries.colleges and professional SC/OD|S Statéaqer’mles

5 arfd the schoofl science curriculum. 7 . -

. . .For t’he‘n%qn school and college student, the majority of
. infarmation I'EC:EIVEG about qmen#qﬂ careers a@ed to.
come from the mstructor and/or frc)m,,the contentsdburses.

: 'Althaugh this may be enough for the' student whose éx-
posure to science. career mformqtlon extends beycmd this .
restricted sphere, it is not eriough to attract large numbérs :
*.of mority students into science and science- -related flelds
By far, the Iarqe;.t group, of students are lost to potential

- GSTEEFE’IH science at the end of their sgphomore year in -
h;gh school, when mandatory science requirements are
satisfied.: Without “further encouragemem -at this pomt
students do not continue to’more advanced level science
courses, but begm Ioc)kmg taward other potermal careers. It
is recammended g

m  That Qrgamzed effortc addrés;ed to career education begm
prior to entyy into high school and E(mtmue throughout the
high -sthool experience. :Sut;h education should parallel
b .course” gelectlon in @rder to Inaufé that students are con- a .
courses, SlmultaneaLaly, atUdEﬂtS Should be spprlsed of
the career options they impose upon themselveq, through
far{u e to pursue specific courses.‘In this way, a student's
hlgh gchool or college work bECDmPf‘ a stepping gtane to an

. ultimate career plan.

W  That SGIEF’ICE téachérs play a major role in'the curficulum
develoﬂmer\t and ﬁjunselmg processes. ‘Since teachers,

_ tend |rﬁpact students’ interest in science more than any

. Bther Yariable. .their idens and récorﬂmendfx,t_)ong should be

< .
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- af major irﬁbcrﬁahce. lréfurther support of this, teacheré are
in a better position to evaluate the Iearnmg needs ar’nd p;o

. "gress of minority students. . y ‘ .,

I

The éareer Selection F‘mcess ' F - : :

tf‘c’:m seemed dommated ﬁct as rnuch by the ad?nsement Df thE @
high sx:h@cl counselor as by the student’s preference in I|ght of

- what he felt he cauld do begt and what field offered him the most-

" gratification.in the way @f’“’%erwce ‘prestige and monetary reward.
Careers selected at this early state tended to bethose GpthﬂS
WhICh the student percewed as most visible and popular in his
|mmed|at‘é enwronmient (e.g- teaching, c:t:m‘lmumty seryice'work,

ﬁusmess) Courses' which t"gi;ndegj 10 be, lrre}évant to these .
careers appeared to “be low- -ifterest cour’ses' SC}TEF\CP c,:ourseq ap-, '
Eeared o fafl mto thas category It |s recamm&ndeﬂ 7 " <o

Lo ¥ -.",_v',

That miérvemlons be mtraduce—d to brmg smeryce careers
:fjwnhm ‘the, purview of mmorlty students. F’ractlcmg scien-
-tists and engineers must be drawn into the community.
Scnence erﬂployers nfust make .efforts to employ minority
students in capacmes whigch allow them to observe scien-

.tists first-hand. Counsglors, science ecjuc:ators curriculum - =

" specialists, Com_munguworkers and. SC|EF\CE industries”

. must work closely to. €upply apprapﬂate role models for /
- students to erﬁulate e

Moreaver studems must be exposad to the full array &t pe per
dons employed in sciénce and engineering (e.g., the chemist
working in the laboratory, the civil engineer working on the .
construction site, the envifonmental scientist seeking to re-
concile environmental ,proglems with people problems)' A
r\atlonal state or local program in which scientists in. Cﬁ'ﬁ‘m/,___
Jum:tloﬁ with community leaders work toward solving com-
munity @rablems would help in Eﬁhanclﬁg the visibility and
service Dnentatmﬁ of science. g‘ £
. A

T

=

[N

Generally ”Studer\ts tende%to take scierce tof;éiisfy require-
ments f-QIjhlgh Sc:hccl gradustloﬂ and for entry into college. Rare-
. ly were science courses viewed as pathways to profitable aiid
successful careers. Such courses tended to be perceived as dil-
'Ietante exermses somethmg to know. Frequently, studems ap

L Tde .
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peared to be mcap%ble of recognizing the practical utilization of
science courses as‘a bases for careers or earning a living. In this

sgnse, it appeared that the schaols and science industries had
faﬂed the student.
fortunately, for the freshmaﬁ college science major as well
" as¥he pre-collége student, science career information is still not
~ forghcoming m -sufficient quantity to open, up non-traditional
career paths in the sciences. The-number of ’)proclamed science
majors looking toward careers in teach Ag and other areas at-
tests to the limited vistas inherent in Eareer c:hou:e Also, the
‘number of students seeking careers in the more tradmonal
health and allied health fields vérsus those looking toward th

" less traditional physical Sc;remzés and engineering areas su.?

- gesis that students are being programmed to follow well-

. esgabllsh csreer modes. )IS recommended: }

A ; . _ie .
-+ M- That coleges begm programs fc:r systém tn:ally enlarg ng ’
~the scope “of SCIEHCE careers -pursued by their graduates.
- Counseling and career mformatlori ShDul I be given thraugh

’ out{the college ex;jeryénce

S

B Consoftia (:omr;:osacj, of Golleges univergitiés, and science

industries should be organized to serve as a base for coordi-

“nating and channeling/science career information to stu-

dents. This service,spould include dissemination” efforts

- - . related to graduate school options, especially the extent ‘of
careerand prepara&aor‘ualapportumtles available to Students -

beyorxd the trammg emphasis of their partlcular mstrtutlon

=%

Gaunse!ing F‘raéﬁceés

Thz;;r counseling DFSEJH:ES of white camselars tended to differ
somewhat from those of black counselors, regarding minority ‘
students. In the mtegratéd school settings investigated, the.
counseling practncea used to encourage minority students to ex-
plore science careers differed little from thase E‘gd for other stu- |
.dents. Counselors indicated that where intere t as shown, they:
generally did everythmg p@ssnble to encoura dents to pur-*
SU€ science careers. Geriera}y the: counselos /‘fel't' that minority -
students were recommended to follow science caréers as-often”
as white students. However, they readny admitted that a-dispro- |

L
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portionately srna",rriimb@ of minority studentsjtake advanced:
science courses. Yo ‘, B

[ 1 7.;- 4 N * . -

. Whit&couhselqrs tended to feel that targeted counseling per-
petfated a disservice to all students_If anything, white counsegl-
ors, through benign neglect, permitted students to follow short-

"term goals, often ending in low paying, dead-end jobs. Moreover,
white counselors who did not view the sciences as obvious fields:
" of endeavor for minority students tonsciously or subconsciously,

reinforced this feeling. Consequer‘rt‘iy sr:rem:e career. informa-
tion that was accessible was not: Dassed onto minority students,
or the mforrnatlon Communlcated was relegated meanlngless by
the negative contaxt |r1 which' it was pregemed

Elack counse’lors felt that alternative G?Quhseliﬁg practices -

were necegsary to adequately motivate minority students. For ex-

_ample, black counselors urged"student to enroll in acadarmc

courses. They believed thaf in the absence of strbng home. mflua

ences, the edur;atlc)riél Syatem must work as, a surrogaié parent,

_influencing students to prepare for college'and .success m a

varlety of frelds through Specrflc course work.

i

iy

tended to be rmbued wnth t:oritradu:tlon Dri one Ievala‘ c:ounselmg
"procedures were geared toward giving every studetst the same
opportunity; on. anotherf such procedures systerﬁaﬂcaly exclud-
‘ed certain student® by denying them needed gervrcas azﬁd moti-
“vation. Counseling practices thus appeared 1o grve creﬁence to
berugrr neglect of all but a few students who ‘fitted a classic
mold. The'mold in this case applred to minority students with
good- grades in- academic subjegts and who were sufficiently
rnotrvated to Seeﬁciéﬁce career information. Counseling eﬁflrts

* “were targeted on these students. Students who deviated from

this mold were directed toward other or less challenqrﬁ‘g fields of

‘endeavr::r , L .

& o = . ; ¥ 2.

‘icaIIyQWheﬁ seeking career irrforma?tis:}rf, students who had

, d'reading material than the advisement of counselors. -
Qrr the other-hand, the less rﬂotivated students tended to seek.

outa career-on theirown, reﬁfnq on peer influence or influences

-external to the ¥chool environment (i.e., “personal reasons’’). Fok

teacher, not the counselor:

¢ L . N - K
B H L o -

ng interest in the sciences tended to rely more on parental .

~ both groups, thg strongest ‘school-related influence was the
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. felt that m‘ﬁortty students.were not reco

" These facts tended talsu;jport the counselors' statements that
most students have made fairly firm career decisions By the time

" they. reach the cgunselor, The counselor's role at that point

,became one of chlanneling the studerit along a predetermined
path. This B‘SEDEF’I% only if the minority student is mteres&ed in
pursuing a 5(:|ence career . .

These practices WEF&SUDStaﬁtlatéﬁ@¥ black g@unselors who-

mended as frequently

as other students to take advanced scienge courses or.to investi-
gate science careers. Moreover, they feltithat when rnmonty stu-
dents showed an interest in a science cdreer and sought career
information along these lines, their backgrounds in science and
mathematics courses were not as strc;mgl as those of white stds
dents. Thus, it' was unlikely that mirfority S;tudem; would find en-,
CDurSQPméﬁt to prepare themselves for science careers under

‘the present system. . “‘* ( “

<

students out of the present cycle of career patterns-and intq less
traditional career paths. Rather, they merely serve to rein rce
old established patterns Unless the student finds the mpetus
for breakKing the, r:ycle himself or is encourageﬂ by the high
school teacher, he will not go on to seek careers in the sciences.
“Greater efforts are ﬂééded for scuool systemstocomet QFIDS
with the realities of career counseling f inorities. Courkelors
-must hr;.t be r‘n;ada aware of the real-world job Dppor’tumhes for
minorities. Secondly, counseling aﬁproaches must be altered” ‘o

_ accommodate and channekFthe low interest student and open up

vistas of available careeroptions to students whqse background"
and cultural@rmheué have been severely limited.’ "Thirdly, voca-
tional ccfunselmg seems to be’ geared toward the non- -tollege

=

Present counseling practices are nmi structured to pull rﬁiﬁarity )

prone student. Vgcatloﬁal counseling must be provided jor the P

college-going gtudent as well It is reeommended
! Th:—at chsrmé]mg mIﬂDrItle._: into the sciences aﬂd other
'fields which are in need of qualified mmarutlgs bécome a’
oriority of ;.eccmdary school EDUHSE|DI’S This means that\
decondary school: opunSelors must keepsabreagi.of t:Lir‘r,rrt .
“and future directions for mmorlties in the scieftific field as
well as expanding DpportLﬁ’nheq A redefinition of vocatiaqn-
" al counseling, to include career counseling for Students
continuing their education is also m order. 7 .
_ o : =

BN . - o= Al &
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_ B That'school systems institute training sessions for counsel-
. ors whereby they are sensitized to the specialized needs of
minority students. These sessions should be designed and
directed by mlﬁorltles and exploit the” counseling methods
and Expenences of minority teachers

L That computerized caurse selection whereby counselors

- are often exc:luded from the’ pfocess of course selection
should be minimized. Counselors should be given greater
respar:stbzhty for counseling. Further, Caunselors should be
urged to encourage minority students to take a full ¢omple-
ment of academic courses, thereby enhan«:mg their DpthﬁfS
for Emtry into cgllege and succ}ess therein.

u That addmonal research shauld be undertaken to investigate
the, type and quality of counseling services for minority stu-
dents in mtegrated schoolg. Research efforts should also-
bé initiated to examine the Short- and long-range effects of
‘counkeling services in integrated se\:ondary schools and-

!

collegesqu ihe CBI‘EEFChOlCES of rnmonty students BT

A3

H

L] That c;\nly counselors who ShC)W an earnest mterest in the

in counsehng SltUStlDﬂS W|th rnmcmtles Tl‘us would prote:t

TﬁlﬁDle{fSﬁj‘dEﬁ

Slonal f|elds

Cnunselarl’l’eacherlsmdent Interactmn o8

© The achleverﬂent of parity for blacks in the technical and pro- ~
fessional job markets will require the joint efforts of. counselors,
teachers and students, The results of the survey indicate that the
interaction between counselors, teat:her-: Emd ;tudents tended
tp be umlateral at best. - \

W
i

S udents generauy credited the high school- teacher as having
the most influenée on career choices. Inherent in this conclusion
s, the fact that students tend to continue in courses of interest
gvh:ch promise per%@nal benéfits (e.g.. high grades and a base for
‘some. future vocatlon).” Df course, the instructional practices of

the teacher ultimately deterrﬂme the degree T influence he/she . .
has on the career EthCE‘S of Studeﬂts

, : , : .
48
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Q{OOIQ and science industries, which serve to supplemgn
o t

®
1

Students rank the counselor as the second person they would
seek out for specific career information. Consequently, "the
teachers. and counselors collectively exert considerable influ-
ence on the career-related decisions of students.

The data on -teachers' perceptions of counseling practices
reflected the frequency of interaction.between students and
teachers relative to career goals. Despite the potentially strong
role teachers can play in the counseling process, they often feel
unqualified or lack the time for in-depth discugsions. On the
other hand, teachers often feel excluded from the process and
desire .greater mterac:tlon with counselors regardlng student
needs. L

Géunselors did nc&\a‘gpésr t(:\ be édequately utiiizing' téschers

- mg actlwtiea The fact is tl‘gat prlor tD the student s senior yearﬂ

student-counselor interaction with respect to career preparation

- and selection was seldom. Generally, the entry of counselors in-

to the process occurred after the students had rﬁsde career deci-
sions in tonjunction with teachers. .Yet, colleges, professmnal

dent’s knowledge of necessary preparation and caree {-"‘

ities, usually interacted %Olély with the counSEJor mat_#he
teacher. Somehow, these disparate forces must b brought
together if.a catalyst for the solution of this problém is to be
created. Jt is recommended:

ot

a

q’ L

&' That science teachers should be formally utilized in the
) coumelfng process and the coordination.of the effortspf
* teachers and counselors regarding science activities. All
& secondary lavel teachers and administrators should take a
_ basic COUF%E in vocational counseling or attdnd an intensive
_program in vgcatIOHaj_;ouﬁsellng The latter could be-taken™
in the form of in‘service trammg with minimal graduate
credit for taff

q .

®  That teachers should be allowed specified time. slots for in-
teractrnq wnh students and counselors on career educ thﬁ
r(ﬁlfﬁed to théir particular dis CIDHﬁE.: :

49 13 I
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T'h-ei Science Cur’riculum

Almost half of the science majors in the t:csll_ége sample
entered coliege with no training in science.beyond the seé¢ond
.year, or the biology level. This suggests that éven college-bound

students are not taking full advantage of the high school science

curricutum. Although this deficiency does not appear to alter the

students' choice of the science major as freshmen, they are
- beginningl college with a a limjted skill base. This places addi-/
tional strain on the collgge for protiding backup courses. If these
students manage to graduate as science majors, they still fail to .
‘be on level with the student who began his preparation with a
strong high schaol background. It is recommended:

u That rather than relaxing science requirements in secondary -
 schools, curricula should be réstructured s0 that students
are requured to take rigorous foundgtion,courses which will
-*equip them with the technological aiq_ problem-solving skills
needed in future careers. In addition, changes must be made

o in the exlstmg currn:ulum structure to. eliminate trackmg
7" " systems which bar students from:advanced science courses
-« or automatically relegate ‘them to lower- Ievel science

COUFSES
J R

That high school and college administrators can have a
greater impact on the kinds of programming which affect
students. Efforts need to be made to re-educate this group
- in much the Same way as suggested for counselors and
‘teachers. :
Student Attitudes ‘

; Both high Schggi aﬁd college studeﬁts sarﬁpléci had r'elatively

true far smence and nonscience students ahké suggestmg that
there was little inherent fear or dislike of science as a field. Nei-

: ther did possible discrimination in aﬁeid&ereto‘fore targely com-
prtsed of WhItE males appear to dissuade phinority-students. Cer-
tain self/other distinctions seem to be m;aé; here, with the degree

- of mterest bemg the Dverndmg factdr.

Students felt that tHe amount of time and reSOUrces s pﬁc
preparing for a career in science would not alter the:r demsmns

) S
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g ava able to them. -
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of students lemg tQ puraue careers wrth Iong preparah@n perl-
ods. For minorities, the main objection to pursumg a science
careger appeared not to be problems related to skills, such as
mathematics, of negative feelings. but rather an overriding inter-
est in other fields. If this is in fact true, the job of influencing
mmorltle toward science careers is already ha?f completed. since
there are few truly negative concerns to over,gome other than
popularlzmg a prevtously unpopular field. o

Amoﬂg the coll&ge fernale science majors, the décision to take

~gcience was not necessarily relatedqo the goal of entering a

gF’aduatelperea5|onal school or pursuing a career, as is the case
‘with male science majors. It appeared that the females took s-
cience simply because they enjoyed the discipline Thus,female
sence majors tended to overlook the full career opportunities

Socioeconomic background appear%@ to impact the students’
interest in Juenc:é Arnonq the hlgﬁ school ?quﬁ the: Studamts
with the qtronqa%t ‘science and academic DdCHQFOUﬂdS ‘had par-

".ents in the highest educational and occupational ‘categories.

£

These same students tended tg be college-bound and regarded
high. school ‘scierce as a requirertent for entry into college. It
was dlso found that parents of these students tended to impact
their.career decisions more so than the school sources used by
the nonscience group. ‘ LA

The seience groyp differed from the nonscience group in aca-
derﬂn: background” motive for tpking science,-and source of
. career information :md' EOLH;EH 9. These were the students who
counselors described as bewrg 7 well motivated and having gcmé’
academic backgrounds. These students were alsd the targets of*
major counseling thrusts. Consequpﬁtly they were. generally”
more preparéd to receive and, prafit from efforts to channel them
into the sGiences. However, untll theré is less disparity between -
races with. tegard to socioeconbmic status, much tfne and effort
must be expended by the educational ayétem public’and _private
industry, and the community to make a place for minorities in
science. Making this p055|ble cdnfiot be accomplished by simply
throwing open hgretofore closed doors® Rather. it will be accom-
pli 1ha]d by a-major praqram to sensitize rm ﬁSE‘|OFq teqchers and

1 e S
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science erﬁployers to the needs and desires of minorities. it can-
not be a one-shot effort. A continuing effort must, be mage to ex-
pose minority students to the full spectrum of opportunities avail-
able to them througﬁ/sareersp the sciences. It is recommended:

*

That sufficient interest must be sparked in students. Coun-
selors and teachers feel that this should start at the grade
== school level, if the necessary gkills are to be mastered by
the high school level. Without these skills, the studerit is on-
-ly frustrated and any interest which exists will be extin-
guished. This interest ca@gp&e left to wane during the high
school years. Instead, courSes should be structured-so that
they are fun and relevant to the student. Inherent in this
restructuring is the abolition.of stereotypes common to sci-
ence, and the need to display models of successful minority
scientists which the students can emulate. This concept
-has greater ram/f/car/ons in an integrated setting where sci- ,
ence teachers are often fhite and cannot always pr@wc:ie in
. z‘hemselves the necessgry models. . & : \
ES o - fr-—‘i
- ® }That efforts ‘be.made to Enla'fge thé base of minérity stu-
.dents who will seek cargers in science. Present rounseimge
. -procedures which direct emphaas prlmarnly on those st
dents with.high grades in background courses and pripr
motivation are seyerely limiting and make ne efforts to
~“reach out to’ other types of students. Coupseling efforts
~ must Be jntensified to this group., if the present pool is tey e~ - -
enlarged and if the cycle is to be broken whereby only select
students are encouraged WhllE other students are left largely
to their own devices. . : Y

£

B

B - That follow-up activities be introduced to keep students in
science acti\Nties once the previous steps have'been under--
taken. It is here that colleges and indu SLy mustplay-alarge—

“role. Strong career counseling Mhe shman and sopho-
more levels, in combination with gf;‘lﬂta “and ngkrtumtlz
for cooperative arraﬁgeménts‘ or work-study WIth sciencg
busmesses can do much to further direct anrj retain the

f\ - ‘'science student for a science Lcareer.

o

u That attempts be made to éducate parents and the com-
~ munity to the need to train more minority scientists and
- engineers. Practicing sciéntists have been almost unknown

k3 z
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in the black community, as parents encourage their children -

to pursue mpre traditional and “'safe” professions. Recent

7 developments in afﬁrmatwe action processes and the pre—

) sent supply and demand for qualified minorities in science
are makihg these fRofessigns viable for blacks. :

r That the needs of both *‘mainstream’ and low-income min-
ority students'be explored. Too frequently during the past
fifteen years, we have overlooked the former student in our
: E‘ efforts to acceleraie the achieverient of parity for'minori-

ties in the low- mcc’)mé bracket. o {T

L] ‘That government and military agencies implement intensive-
’ - efforts for providing scientific and technological training
gpportunities for minorities employed in their ranks. This
would be the beginning of a federal effort aimed at elimina-
ting the under FEDFESEﬁtatIOﬂ of blacks in SCIEI‘ICE and tech-

=<

nology. # T,

R [ I PR

A-Cémprehénsive Médel' for lﬁtérve_nﬁaﬁ an .-
‘ e
flelds for mIﬂOFItIES in thIS coumry Unllke some f)EIdS where pre-
paration may begin in the latter stages of academic training, pre-
*garatlon for&csreersgn science and technology must begin early |,
with the mastering &f specific basic skills. It is often mportaritg
that training be uninterrupted and continue through the mastery
of more advanced skills and the attainment of credentials.

Grux::a! to this pr@cess is the fuli+llmer1t of three. CDndltIOn;
——with respect’ toﬁkudehtneeds ot inment of fundamental
skills (Condition 1].development ofa Iong&range career plan,and

" job availability (Condition 2); and constant reinforcement, moti
" vatidn and counseling regarding academic and profesanonal re-
quisites (Condition3). For minorities to reach the ultimate goal of
Er’ﬂployrﬂeﬁt in the science fields, these conditions must be-met,

p Past attempts to provide thgse conditiors for blacks have
been haphazard at Beést.’ Regional intervention programs ‘have_
been spotty and have not sought to address-a condition charac-
terized by broad and benign neglect. Development of programs

. - i
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to reverse the patterns of minority participation i’n the sciences

must mplucig St‘rategles which satisfy eaph of these interlocking -
conditions.

Description of Model. Figure 1 depitts a comprehensive model
for corrective action. It is a generic model of career planning
which may be 'applie‘a to numerous disciplines and non-traditional
occupations. The model emphasizes thepértipipatipﬂ and re-
education ‘of administrators, teachers counselors, and state,
military and industrial agencies and industriés. With modifica-
tion, the model-can be applied to the sepppdary and post-secondary |
mstltutlpnal envnrpnment )

The mo'del presupposes that the student needs inherent in "’
Condition One are met. It also serves to reinforce student needs

“on a level concomitant with long-term career gQals. Beginning

with Condition Two, any intervention-tactic mu¥t stress npp

‘tradmjonal careers for blacks. If a student has'the necessary per

sena famﬂ’? and financial supports and is able to obtain fhe nor-
mal apademlp gupports frorn his présent and future educational
experience, he may progress thrpugh the career geleptnpn/pre
paration process with little dlfflpulty Wlthout these minimal Sup
ports, additional inputs are needed. :

The assumptions. pﬁpérlying the model ‘are as follows:

m - The majority of black students do not fit the classic r’npic_i\
- described above; hence, additional inputs are required.

W Educational administrptp}s,%eaphe‘rs, counselors, industry
~and_government agenciés should provide the major inputs
for satisfying student needs..

£

1.3

4

Each of the above input sburces must become aware of pre-
2 sent and projected employment needs and areas of under-
representation for blacks. It is very important that they begin
thinking in terms of non-traditional careers.for blacks.

et

®m Each, within his/her own-sphere and through |ntpr‘apt|vé _
methods, must begin corrective ac:tlcm R v
B The use of role models is germane e to the development of non-
. tradrtlpr}al career paths for blacks. P
' ~ ey 14 7
g ’ ’ gj& )
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inherent in the model is the need to alter present responsibili-
ties of teachers, to ipelude more significant participation in the
counseling process. Changes are in order so that schopl support
- is allotted the time and rgsources necessary to- mp?t student
choices. Also, vocataoﬁé‘i training of teachers s necessary.
Greater mvolv'ér'n%nt of goverﬂment agencies and industries is
needed, not only in providing employment opportunities, but.also
in educating teachers.and Qo,unselors and in providing experi-
ence and. mce*ﬁiwés""f@r students® lmpnc:t in any steps taken,
however, |5 ‘a ccmperatwe effort among tHe e essential §Durces of.

mput B
A

o}
jo 8
3.
=
o
=

In order to acceierate the partu:npataoh of blacks a
ties in the sciences, it is-recommended:

c\/

' to at:hteve the desared results of the mtervenhon mad I. This set*
tion presents some generic recommendations for implementation
“which can eaﬁnly’ be dltered 4o f:t the specific s situations. ;

T

. . = B B L] l L
-The model dges ﬁjtfpres’uppoéez particular intervention point
with regard to grade or age levet’# is quite possible that some
form of intervention can occur at any age level. However, in con-
~ sideration of the need to shape career tendencies early enough
to affect the high school curriculum=of a student, it i recom-
‘mended that Conditiops 1 through 3 of the studem needs com-
~ ponent of the model 'should be ifmplemented ﬁ&;later than the -
grade level preceding the one in which the Studént must decide
TUpc upon his/her. high. school curriculum track (i.e., college prepara-
tory, academitc, or genersllvocat:onal) At that time, students *
must be made aware of the diverse careers in science. In the first
phase, DFOQFSTT’I.; similar to existing career days, whu:h have as
theur pnmary foc:us smeme and techmcal careera mus t bé devel
in theur kﬁowledgé of Su(:h careers and becau;e the studeﬁts :
perceptions of “'scientists” are hmlted to the extent that some
view scientists as peculiar people, a concerted effort muEt;be'
made to dispel this'myth. Science career days can. be structured
50 as to convey a broader knowledge of poteﬁllal science careers
~to students, teachers and counselors. Addltlcmany. such career
. efforts must seek to: foster ar‘ncmg teach&r counselor, mdustry
and students the kind of interaction exemplified in t_rf model.”

( ’ - ;
16 :
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|n that one Df the majm DbSIaGIES to the nmp!eme‘ntaticn of
"this ‘model may be the counselors. and‘teachers whose current .-

. roles must be. restruttured itis recommended that the first effort

“4‘: T ™

1

~'the studgnt is then)

-fccllege and for mamrmg in Spaclgc scnentlfu: fneld

con‘gn@n ground ofj,;cwalvemem in the past

‘of |mplérﬁentanon must come from an*externai ag‘entl_a{e g., mi-
nenty specialist in science carder opportumtues) The external
agent would be erught in te as§15t the-current counselar or- AR
teachgr % conveymg ‘information about science caraers ~Simul- .
taneously, the external agent would aim to influence the’ persgp
, tions of teachers and. c:ounselors regardlng (1) opportunltles for -

mmorltles in the szién |fu: fields and 62) ccunsellng moda tles

Thé sec:ond way I;:‘Tamlllanzefstudents *{m,m possnble sclence
‘caveers dufmg theé same time frame or grade level would be to -
pré |de Qppgrtunmes for stud‘enls to wew sclentlsts at work on
the various. ﬁcn tradmonal or science- related c:areer DpthﬁS he
=will be in a better position to select one ortwo areas of particular,
interest to explore. Through experiences in bath of these phases,
#dy to decide the type of turriculirhs helshe
shtﬂnld pursuein hlgh schmo m Dl‘cféiéi? prepare for.entrance into.

“For the greatést impac:t to be felt, it is- reqogmzed that there is’
" a need for tﬁ‘s type of program-in places other- than the.school..
Therefore, it is alsggecommended that pgrsonnel at recreatiqn.’
centers, churches, and other community organlzatlgﬁls EE
brought into this process in a systematic, way The: mgservn:e :
training of teachers and counselors if dane ::c:m:urrently with=
~that of other community persons, will nc::f only provide the neces
" sary background and awareness for. the. people mvolved ‘bat will
also’ brmg together groups of people who may: not have had any

= *

e . : i -
Ammporiant nmphcatlori af the proposed mterventnﬂn model.s:
the need for current and future changes in-the training of teach

-

" ers and counselors. On the university/college Jével, a broadgnedy.

. approach to the training ‘of pducators must-be undertakéﬁ’-.

" ences.

equip them w1th an understanding af the broader role they. rnustu
play m_mqtivatmg minority students to epter careers in the sci-;
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- Gertain terms are partu:ularly slgnlficant to this study. Far thIS
reason, thay are defméd here as they are used throughaut the

i text R

"4 pefinition

L0
The criteria (forrﬁal .or |nforrnal) used in ..
rec‘.arpmendlng students to pursue

science career TEEC"\EI'S and COUI”ISEIOI’S

consldarad rmpartam to success In )
science, and how, Jhese influenced their
judgements . of students potential.
Students ' were. ,aiso,f asiged to evdluate
counseling pract C the hlgh 5C ooI'
and callége Ievels

Interpersonal The frequency and g ality of student con-
Relationships - tact with counselors and teachers in
S : science career activities. This term was .
. .~ useli to establish the source of student in- -
' : formation about careers, how much con-
fidence is placed in this information, and
how useful it is to career. choice. Addi- -
: " tionally, the term was used to establish
S "~ the mte:;ierscnal role-offteachérs and
~ counselors as well as the degree tD'WhICh
N teachers and - counselors confér and
cooperate in helping students with career
s . choices. T '

Non-Traditional " AN occupation: which is: not percewed by 7

’?%t:t:up’atign; the general population or supported by
R -, census data, as typical of occupations
A Y ** . held by black men or womnen. For,example,
i these are occupations in which, tradi-
A ,*"/ . - tionally,” blacks have not been found or’

: f “«  from which they have bg i systematically,

o £ ~ excluded. Many of thede occupatlons re-

) e quire advanced college degrees Dccupa

' ’ °  tions :such as bhysncust. psychologist,
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DFEHATIDNAL DEF]NITIQNS"
(Cant‘d) S
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* engineer, architec, ah airline pilot wguld

~ be exemplary of this tffm. 5t

S S . . ceall e f

_ Science Employers Those businesses or argamzstmns mvalv* :
: #. . ed.ip the engineering, manufactunng,

research, health or related science fields
which  hire employees in the bioldgical,
_physical, or natural 'sciences, as well. as

thasa in matherﬂatics apcfengmeenng
K

2o

ngh school stude‘nts\ovho ha\'le campf&téd

. Science

; Oriented =, science courses dhove'the general require- -

" -Gtudent. ments for high school graduatlgn (e -8y bi—
GIagy, chemrstry c:r physms); _m; cgﬂgge

Tms éXpréSS@n is used to |ndlcaté an oc-
cupatian '‘which blacks have hlstancaliy

- had little difticulty entering. This type of

occupation is charactenzed by professional

activities such as teaching, Counseling

¢ = and the ministry. They are also distin- _
-’ _ gunshed by the ability of participants to
e e practice them-in the black community
T more readily than iri the .white ccmrﬁumty

Predemlnaﬁtly ngh schoois in whn:h the ran:nal mmposn

Black ' T tion of the s‘tudent body exteeded 50%
' " black sttdent enrollment. The terth ap-

- . _. plies solely to student enrollment and -

does not pertam to ramal compcsuti@ﬁ c)f

o ST the staff
B i . ""g .
Nnn predommantly Hﬂgh schocls in which the ramal camp031=
Eléck o “tion of the student.body exceeded 50% "
oL ‘White student enrellment. The term-does

< notapply to racial compcsmcm of thé 5
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